MicroRNA-based transcriptomic responses of Atlantic salmon during infection by the intracellular bacterium Piscirickettsia salmonis.
MicroRNAs (miRNAs) are small non-coding RNAs that have emerged as key regulators in diverse biological processes across taxa. However, despite the importance of these transcripts, little is known about their role during the immune response in salmonids. Because of this, we use deep sequencing technologies to explore the microRNA-based transcriptomic response of the Atlantic salmon (Salmo salar) to the intracellular bacteria Piscirickettsia salmonis, one of the main threats to salmon aquaculture in Chile. Hence, 594 different miRNAs were identified from head kidney and spleen transcriptomic data. Among them, miRNA families mir-181, mir-143 and mir-21 were the most abundant in control groups, while after infection with P. salmonis, mir-21, mir-181 and mir-30 were the most predominant families. Furthermore, transcriptional analysis revealed 84 and 25 differentially expressed miRNAs in head kidney and spleen respectively, with an overlapping response of 10 miRNAs between the analyzed tissues. Target prediction, coupled with GO enrichment analysis, revealed that the possible targets of the most regulated miRNAs were genes involved in the immune response, such as cortisol metabolism, chemokine-mediated signaling pathway and neutrophil chemotaxis genes. Among these, predicted putative target genes such as C-C motif chemokine 19-like, stromal cell-derived factor 1-like, myxovirus resistance protein 2 and hepcidin-1 were identified. Overall, our results suggest that miRNA expression in co-modulation with transcription activity of target genes is related to putative roles of non-coding RNAs in the immune response of Atlantic salmon against intracellular bacterial pathogens.